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(57)Abstract: 

PURPOSE: To restrain generation of crazing and cracking and ensure wear resistance for a 
long term by providing a wear resisting flame sprayed layer of specific average thickness out 
of the surface coating Ti powder of construction in which an Al coating layer is formed on the 
surface of Ti powder through a Ni coating layer, on the slide face of and the contact face with 
the valve guide and the valve seat of the valve main body of an engine valve made of Ti alloy. 

CONSTITUTION: A valve main body is constituted out of a precision casting of composition of 
Ti 60% AIV wt.%, and for example the size is set so as to be 22.5mm in the diameter of valve 
head, 4.5mm in the stem diameter, and 92mm in the length. Fixed depth of cut in the range 
150-500|am is formed by cutting on the extreme end face of the valve head part contacting 
with a valve seat and the outer circumferential face of the center stem part slidingly contacting 
with a valve guide. For flame spray material, for example, powder in which WC powder of 
average particle size 37 ^m is mixed with Cr3C2 powder of 40jxm size, Ti powder of 44^m 
size, Al powder of 40^m size in weight ratio 63:37, is used. Next, flame spraying is executed 
to the depth of cut face by plasma gas, so as to form a wear resisting layer of average 
thickness. Hereby, thermal shock resistance and close fitness to the valve main body can be 
also improved. 



http://wwwl9.ipdl.inpit.go jp/PAl/result/detail/main/w AAAiXaaVHDA408284621Pl.htm 



10/14/07 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://wwl9.ipdl.inpit.gojp/PAl/result/detail/main/wAAAiXaaVHDA408284621Pl.htm 10/14/07 



DERWENT-ACC-NO: 1997-018559 



DERWENT-WEEK: 199702 

COPYRIGHT 2007 DERWENT INFORMATION LTD 

TITLE: Titanium@ alloy engine valve for internal combustion for 

wear resistant layer - comprises valve guide, sliding 
surface and mating surface of body coated with hot 
sprayed titanium(a) powder and aluminium@ and nickeKS), 
layers 

PATENT- ASSIGNEE: MITSUBISHI MATERIALS CORP[MTTV] 
PRIORITY-DATA: 1995JP-0 106866 (April 6, 1995) 
PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 08284621 A October 29, 1996 N/A 003 FOIL 003/02 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP08284621A N/A 1995JP-0 106866 April 6, 1995 

INT-CL(IPC): C22C014/00, C23C004/08 , C23C030/00 , F01L003/02 



ABSTRACTED-PUB-NO: JP 08284621 A 
BASIC- ABSTRACT: 

The valve guide, sliding surface, and mating surface of engine valve body are 
coated by wear resistant layer having average thickness of 0.15-0.5 mm, formed 
by hot spraying of Ti powder coated by Al layer by Ni layer . 

ADVANTAGE - The Ti alloy engine valve for internal combustion engine having 
high wear resistant hot sprayed layer. 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: TITANIUM® ALLOY ENGINE VALVE INTERNAL COMBUST WEAR 
RESISTANCE 

LAYER COMPRISE VALVE GUIDE SLIDE SURFACE MATE SURFACE BODY 
COATING 

HOT SPRAY TITANIUMS. POWDER ALUMINIUMS NICKEL@ LAYER 

DERWENT-CLASS: M13 Q51 



10/14/07, EAST Version: 2.1.0.14 



JP,08-284621,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The engine valve made from Ti alloy of the internal combustion engine which has the thermal 
shock resistance excellent in the wear-resistant-spraying layer characterized by preparing the wear- 
resistant-spraying layer formed in a sliding surface and a contact side with a valve guide and a valve seat 
at least, using the surface coating Ti powder which has the structure of the engine valve body made from 
Ti alloy which formed aluminum enveloping layer through nickel enveloping layer on the front face of 
Ti powder as thermal-spraying material by 150-500-micrometer average thickness. 



...... ^.i..*.....,....*....^^^ 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the engine valve made from Ti alloy of the internal 
combustion engine excellent also in abrasion resistance and adhesion while having the thermal shock 
resistance excellent in the wear-resistant-spraying layer. 
[0002] 

[Description of the Prior Art] As an internal combustion engine's bulb made from Ti alloy so that it may 
be indicated by the former, for example, JP,1-197067,A, and JP,4-21756,A by for example, weight % 
The engine valve made from Ti alloy which has the typical presentation of Ti-6%aluminum-4%V at 
least to a sliding surface and a contact side with a valve guide and a valve seat WC powder and Cr3 C2 
The thing which comes to prepare powder and the wear-resistant-spraying layer formed further, using 
the mixed powder of Ti powder and aluminum powder as thermal -spraying material by 100-500- 
micrometer average thickness is known. 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, in the above-mentioned engine valve 
made from a conventional Ti alloy, although the service condition of the engine valve which be the 
structural member of this tend to increase cruelty much more with the high increase in power of an 
internal combustion engine in recent years, and high performance-izing, since especially a wear resistant 
spraying layer be a thing possessing sufficient thermal shock resistance, when the severe thermal shock 
by the heat cycle of heating and cooling at the time of engine operation be receive, it be easy to generate 
a crack and a crack in this, and there be a problem in respect of dependability. 
[0004] 

[Means for Solving the Problem] As a result of inquiring from the above viewpoints paying attention to 
the wear-resistant-spraying layer in an internal combustion engine's engine valve made from Ti alloy in 
order to aim at this improvement in thermal shock resistance, this invention person etc. then, as thermal- 
spraying material On the front face of Ti powder and Ti powder which has the mean particle diameter of 
40-70 micrometers desirably First all by the mechanical plaiting method etc. nickel enveloping layer If it 
forms by 5-10-micrometer average thickness desirably and a wear-resistant-spraying layer is farther 
formed using the surface coating Ti powder which comes to form aluminum enveloping layer by 5-10- 
micrometer average thickness desirably on this As for the wear-resistant-spraying layer of this result, a 
Ti-nickel intermetallic-compound layer exists between Ti core part and nickel interlayer. It has the 
structure to which the nickel-aluminum intermetallic-compound layer existed between said nickel 
interlayer and aluminum periphery layer. And since it consisted of a mutual welding object of the 
multiplex layer structure particle which carried out flattening at the time of a thermal-spraying side 
collision, the research result of coming to provide the adhesion which was excellent with aluminum of a 
periphery layer, the thermal shock resistance which was excellent with multiplex layer structure, and the 
abrasion resistance which was excellent with the intermetallic-compound layer was obtained. 
[0005] This invention is made based on the above-mentioned research result. The engine valve body 
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made from Ti alloy at least to a sliding surface and a contact side with a valve guide and a valve seat 
The wear-resistant-spraying layer formed using the surface coating Ti powder which has the structure 
which formed aluminum enveloping layer in the front face of Ti powder through nickel enveloping layer 
as thermal -spraying material It has the description in the engine valve made from Ti alloy of the internal 
combustion engine which has the thermal shock resistance excellent in the wear-resistant-spraying layer 
which it comes to prepare by 150-500-micrometer average thickness, and was excellent also in abrasion 
resistance and adhesion. 

[0006] In addition, in the engine valve of this invention, when that average thickness cannot continue 
the abrasion resistance of a request in less than 150 micrometers at a long period of time, and it cannot 
secure but that average thickness exceeds 500 micrometers on the other hand, it is from the reason 
especially for becoming easy to generate exfoliation under severe conditions to have determined the 
average thickness of a wear-resistant-spraying layer as 150-500 micrometers, and its 150-300- 
micrometer average thickness is desirably good. Moreover, the mean particle diameter of Ti powder 
which constitutes this about thermal-spraying material It is desirable to be referred to as 40-70 
micrometers as above-mentioned. This If the case where Ti core part in the multiplex layer structure 
particle to which the mean particle diameter constitutes a wear-resistant-spraying layer from less than 40 
micrometers disappears arises, and the fall of the thermal shock resistance by the fall of a multiplex 
number of layers is not avoided but the mean particle diameter exceeds 70 micrometers on the other 
hand It is what is depended on the reason the rate of Ti core part occupied in a wear-resistant-spraying 
layer increases too much, and abrasion resistance comes to fall. Further the average thickness of nickel 
enveloping layer Although it is desirable to be referred to as 5-10 micrometers as above-mentioned, this 
It becomes insufficient [ less than 5 micrometers ] forming [ of the Ti-nickel intermetallic-compound 
layer formed at the time of thermal spraying ] the average thickness. Desired abrasion resistance is not 
not only securable, but thermal shock resistance comes to fall with reduction of the multiplex number of 
layers by nickel interlayer's disappearance. It is from the reason the rate of on the other hand occupying 
in nickel interlayer's wear-resistant-spraying layer if the average thickness exceeds 10 micrometers 
increases too much, and abrasion resistance comes to fall. Having set same desirable average thickness 
of aluminum enveloping layer to 5-10 micrometers as above-mentioned Formation of a nickel -aluminum 
intermetallic-compound layer is inadequate like [ the average thickness / in less than 5 micrometers ] the 
case of nickel enveloping layer. The fall of the thermal shock resistance by disappearance of aluminum 
periphery layer and the fall of the adhesion to an engine valve body are not avoided except that desired 
abrasion resistance is not obtained. On the other hand, when the average thickness exceeds 10 
micrometers, it is based on the reason the rate of aluminum periphery layer occupied in a wear- resistant- 
spraying layer increases too much, and abrasion resistance comes to fall. 
[0007] 

[Example] Below, an example explains the engine valve of this invention concretely. First, it consists of 
a precision casting casting which had the presentation of Ti-6%aluminum-4%V by weight % as an 
engine valve body, diameter of umbrella part: - 22.5mmx shaft diameter: - 4.5mmx die-length: - with 
the umbrella part apical surface which has the dimension of 92mm and contacts a valve seat The engine 
valve body made from Ti alloy which comes to form the infeed of the predetermined depth within the 
limits of 150-500 micrometers by cutting was prepared for the valve guide and the shank central outside 
peripheral surface which slides. Moreover, the surface coating Ti powder prepared by forming nickel 
enveloping layer of the average thickness shown in Table 1 using nickel powder of a mean diameter 
similarly shown in Table 1 by each with usual mechanical plaiting equipment in the front face of Ti 
powder which has a mean diameter as shown in Table 1 as thermal-spraying material, and forming 
aluminum enveloping layer as shown in Table 1 still the more nearly same on this was prepared, 
moreover, the comparative purpose - as thermal-spraying material - mean-particle- 
diameter.37micrometer WC powder - said - 40-micrometer Cr3 C2 powder and mean-particle- 
diameter:44micrometer Ti powder - said - the mixed powder which 63:37 comes out comparatively 
and comes to mix 40-micrometer aluminum powder by the weight ratio was prepared. 
[0008] In subsequently, the condition of having masked except said thermal-spraying side on the 
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thickness:0.2mm Teflon tape, to the thermal-spraying side (infeed side) of the above-mentioned engine 
valve body 4 kgG/cm2 Blasting processing is performed with a discharge pressure using an alumina 
shot. The field granularity is set to Ra 5-20. To this Plasma current:400A, Plasma electrical potential 
difference : 70V, amount of plasma gas:50 1/min, and thermal -spraying travel-speed: 30 m/min, Thermal- 
spraying material speed of supply: 25g / min By forming the wear-resistant-spraying layer of average 
thickness which performs thermal spraying on conditions and is shown in Table 1, the engine valve 
made from this invention Ti alloy (It is hereafter called this invention bulb) The engine valves 1-3 made 
from Ti alloy (conventionally henceforth a bulb) were manufactured 1-5, and conventionally, 
respectively. 

[0009] Next, the valve guide made the various bulbs obtained as a result the product made from steel 
casting, operation of 100 hours was performed on the conditions to which the valve seat made the nest 
and the engine speed 4000r.p.m. which is severe conditions at 2500 cc gasoline engine of 6-cylinder 
made from Cu alloy, and the maximum wear depth in the wear-resistant-spraying layer of a valve-guide 
sliding surface and a valve-seat contact side, and a crack and the number of crack initiation were 
measured. These measurement results were shown in Table 1. 
[0010] 
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[0011] 

[Effect of the Invention] There is neither a crack from which this invention bulbs 1-5 all show [ result / 
which is shown in Table 1 ] bulbs 1-3, an EQC, or the outstanding abrasion resistance beyond this 
conventionally, and generating is not conventionally avoided by bulbs 1-3 in spite of operation under 
severe conditions, nor crack initiation, and it is clear to have the outstanding thermal shock resistance. 
As mentioned above, since the engine valve made from Ti alloy of this invention has the thermal shock 
resistance excellent in the wear-resistant-spraying layer which constitutes this and is excellent also in 
abrasion resistance and the adhesion to an engine valve body, even if operation of an internal 
combustion engine is performed under severe conditions, neither a crack nor crack initiation is in this, 
and it demonstrates the abrasion resistance which continued and was excellent in the long period of 
time. 
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